Baryon number (B) is automatically conserved in the standard SU(2) × U(1) electroweak gauge model, but not in its supersymmetric extension where it must be imposed as an extra condition. This undesirable feature is avoided in the conventional left-right supersymmetric extension, but then flavor-changing neutral currents (FCNC) are not naturally suppressed. A new version is proposed with automatic B conservation as well as FCNC suppression (except for u quarks through scalar exchange.)
In the standard SU(2) × U(1) electroweak gauge model, because of its assumed particle content and the requirement of gauge invariance, it is not possible to write down renormalizable interaction terms which violate the conservation of baryon number (B). This is a very desirable feature of the model since B conservation is experimentally known to be very well To obtain a realistic model, the usual solution is to impose B and L conservation as an extra condition. For example, if a discrete Z 2 symmetry is assumed such that Φ 1,2 are even, but all other superfields are odd, then only the desirable terms are retained. Since both B and L are now conserved by assumption, a quantity R ≡ (−1) 2j+3B+L can be used to distinguish particles (R = +1) from superparticles (R = −1). This has become such common practice that its origin as an imposed condition is often accepted without much attention. not. This may also lead to some rather interesting phenomenology. [3] Given that the terms u The quarks and leptons are However, an extra discrete symmetry is still required to distinguish h from d and it is this same symmetry which forbids the undesirable terms QQh and
Consider instead now the addition of an extra quark x of charge 2/3 with no extra symmetry. Let
then it is again not possible to have terms in the superpotential involving three quark or lepton superfields, and the desirable feature of automatic B and L conservation is achieved.
The Higgs superfields are
and
Note that both Φ 3 and Φ 4 are singelts under the standard SU(2) × U(1) and the above structure is anomaly-free. The allowed Yukawa terms are then
Since x and x c are singlets, there is also an allowed gauge-invariant mass term xx c . Let
, then the 6 × 6 mass matrix linking (u, x) with (u c , x c ) is given by
where the 3 × 3 matrices M d and M x can be defined to be diagonal, and M 3 is proportional to v 3 . Note that Φ 4 is not involved at all and it will be assumed here that φ 0 4 = 0. The mixing of u and x is determined by the matrix
and since M d should be very much smaller than M 3 and M x , it is clear that u − x mixing is very small and can be safely neglected. On the other hand, the mass matrix for the u quarks is given by In the leptonic sector, the analogous Yukawa term to Eq. (6) is
which by itself would imply that ν and N c should form a Dirac neutrino with mass equal to
1 m e . That is of course unrealistic. The usual solution of this problem in the conventional left-right model is to introduce a complex Higgs triplet which provides a large Majorana mass for N c , thus breaking L in the process. Here it is simpler just to add a singlet superfield N (with zero vacuum expectation value) and the Yukawa term analogous to Eq. (7) is
Noting that a gauge-invariant Majorana mass for N is allowed, the 9 × 9 Majorana mass matrix spanning ν, N c , and N is then given by
where the 3 × 3 mass matrices M ℓ and M N can be defined to be diagonal, and M 
Naturally small neutrino masses as well as mixing among the three neutrinos are now possible and a realistic lepton sector is obtained.
Recall that in the supersymmetric standard model, one of the Higgs superfields, namely 
where M 12 is a 3 × 1 matrix coming from the Φ 12 Φ 4 L term, and M R is an allowed SU(2) R gauge-invariant term which softly breaks the supersymmetry. Since µ 34 is expected to be very much greater than M 12 in magnitude, the mixing of ℓ with ψ − 3 andw − R can easily be made negligible and lepton universality at the electroweak energy scale is maintained.
However, the diagonalization of the above mass matrix will involve some small mixing of the leptons with the charginos so that flavor-changing neutral currents will be present, but only at a very much reduced level.
Because of the choice of gauge group and particle content, the proposed supersymmetric model has the following desirable features. 
Using the supersymmetric constraints of the SU(2) × SU(2) × U(1) gauge group and taking into account [5] the cubic interactions of Φ 1,2 with Reφ 0 3 after its spontaneous breakdown to supersymmetry is that there is no longer a "lightest supersymmetric particle." The photino for example will mix with the neutrinos and will decay. However, if the mixing turns out to be very small and the photino mass not too heavy, it may still be stable within the detector in a typical high-energy physics experiment.
Finally, it should be mentioned that if left-right exchange symmetry is desired, we can easily add two SU(2) L Higgs doublets Φ 5,6 ∼ (1, 2, 1, ±1/2) without affecting anything essential in this paper as long as Φ 6 , which transforms identically to L, does not have any vacuum expectation value. A conundrum of the MSSM is that Φ 1 and L transform identically and yet 
